Appendix F

Carbon Dioxide Emission Factors for Coal

The need for accurate estimates of carbon dioxide emissions produced dur-
ing the combustion of coal has led the Energy Information Administration
(EIA) to develop basic emission factors. Basic emission factors reflect the
carbon-to-heat-content ratio of coal, a ratio that measures carbon dioxide
emissions per unit of energy (pounds per million Btu), assuming complete
combustion. These basic factors are derived from 5,426 sample analyses
maintained in EIA’s Coal Analysis File. Variations in the carbon-to-heat-
content of different coals were observed to follow coal rank and geographic
origin, leading EIA to develop basic emission factors specific to the rank
and the State of origin of the coal.

On the basis of these rank- and State-specific basic emission factors for
coal, EIA has also developed emission factors by sector. These sectoral
emission factors weight the coal consumed in a given sector by its rank and
State of origin. Tables F1 through F5 present the U.S. average carbon di-
oxide emission factors for coal by sector. Emission factors differ among
sectors and within a given sector over time for a number of reasons:

A higher average emission factor in the residential and commercial
sector can be attributed to the steady consumption of bituminous
coal and anthracite (presumably for home heating).

Virtually all of the coal consumed by coke plants comes from only a
few States in the Appalachian Coal Basin (West Virginia, Virginia,
and eastern Kentucky). Hence, the emission factors for this sector
have remained fairly constant.

Other industrial users of coal (not coke plants) increased consump-
tion of low-rank, high-emission western coals, which has contributed
to a rise in their average emission factor.

Electric utilities, which account for most U.S. coal consumption,
have shifted over time away from high-rank, low-emission bitumi-
nous coal to low-rank, high-emission subbituminous coal and lig-
nite as reflected in a gradually rising weighted-average carbon
dioxide emission factor.
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Table F1. Average Carbon Dioxide Emission Factors for Coal Consumed by the Residential and Commercial Sector, 1980-1997
(Pounds of Carbon Dioxide per Million Btu)

State | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997

Alabama 205.4 205.5 205.7 205.2 205.4 205.4 205.4 205.9 205.9 205.7 206.0 205.6 205.5 205.7 205.7 205.7 205.5 205.3
Alaska ... - 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0
Arizona . - 209.7 209.7 209.7 209.7 209.7 209.9 212.1 210.8 206.2 208.3 218.3 208.6 212.0 227.4 212.7 206.9 206.8
Arkansas .. 205.3 211.3 203.4 206.5 202.5 205.4 227.4 201.3 203.8 205.4 205.9 205.9 222.3 209.9 207.2 - - 227.4
California . 204.5 205.3 204.6 204.4 204.1 204.1 209.7 203.7 204.2 203.6 204.1 204.2 204.1 204.1 204.1 204.1 204.1 204.1
Colorado .. 212.6 212.3 212.4 211.8 212.0 212.4 212.5 2125 2125 212.5 212.4 212.4 211.0 212.0 211.2 211.6 211.8 212.2
Connecticut . 226.1 225.7 227.2 227.3 227.4 227.2 226.9 226.9 226.5 226.3 226.7 227.3 220.2 226.9 226.3 211.9 226.4 226.6
Delaware .. 2218 227.0 211.3 213.8 227.4 214.2 213.9 207.0 207.1 206.4 206.7 206.0 221.1 203.0 203.4 227.4 209.7 209.2
Dist. of Columbia ..  205.5 204.9 205.0 205.1 205.3 204.9 205.2 205.1 205.3 205.4 206.4 205.5 206.3 206.4 206.5 207.8 207.2 207.2
Florida 205.0 205.3 203.7 204.9 204.8 204.8 204.8 206.9 214.3 215.2 207.5 227.4 205.7 205.1 205.0 207.8 204.8 -

Georgia . 204.7 204.8 204.9 205.4 204.8 205.3 205.2 205.0 205.0 205.4 205.1 206.3 204.9 205.1 206.0 205.9 204.8 206.2
Hawaii - - - - - - - - - - - - - - - - - -

Idaho . 205.4 205.8 206.0 205.2 205.1 204.8 204.5 205.0 204.7 205.7 204.9 204.7 205.0 204.9 205.0 206.0 205.9 204.6
lllinois 203.9 204.1 203.6 203.7 203.6 203.6 203.6 203.7 203.6 203.7 203.5 203.9 203.9 203.6 203.6 203.6 203.8 204.1
Indiana .. 203.7 203.9 203.8 203.6 203.6 203.6 203.6 203.7 203.6 203.8 203.7 203.8 203.8 204.1 204.1 204.1 204.1 204.1
lowa .. 205.1 202.6 202.8 202.8 202.8 202.9 202.0 205.0 206.9 204.2 204.1 203.7 204.2 204.5 204.6 204.8 - 203.9
Kansas .. 202.2 202.3 202.8 201.3 201.3 201.3 201.3 201.3 201.5 203.6 203.2 203.8 202.9 203.9 203.6 202.8 202.8 202.8
Kentucky .. 204.6 204.7 204.4 204.2 204.8 204.2 204.4 204.6 204.3 204.0 204.3 204.3 204.6 205.1 205.0 204.7 205.0 203.2
Louisiana . 201.3 - 201.4 - 203.5 - 227.4 - 227.4 204.8 - 227.4 - 227.4 - 204.8 - 207.1
Maine ....... 216.2 224.1 215.1 215.2 214.2 211.9 210.1 213.0 210.9 213.6 212.0 223.9 213.0 212.2 226.8 226.7 227.4 226.2
Maryland ..... .. 210.6 216.0 208.2 207.0 207.9 207.3 207.1 206.8 207.8 207.5 207.8 208.1 211.7 212.1 208.6 207.9 207.8 208.2
Massachusetts ...... 218.2 220.9 217.0 217.4 214.2 219.1 219.9 223.7 218.1 217.6 213.8 2215 214.1 217.0 225.8 217.7 214.2 215.9
Michigan 205.0 205.1 204.8 204.8 204.4 204.6 204.7 204.9 204.8 204.8 204.9 204.9 205.0 204.6 204.3 204.3 204.8 204.6
Minnesota 208.6 211.6 212.2 209.9 211.0 210.8 210.8 211.8 211.6 209.5 212.0 212.2 212.3 211.7 209.4 208.6 212.5 211.0
Mississippi 202.6 227.4 227.4 204.6 204.8 205.2 204.8 204.0 202.8 206.2 208.4 227.4 227.4 227.4 - - - 227.4
Missouri 202.1 201.9 201.7 202.0 202.0 204.4 203.9 201.9 201.8 203.4 202.7 202.8 203.4 204.1 203.5 203.1 203.3 203.8
Montana 205.6 213.1 213.2 209.7 213.3 213.3 213.1 2131 213.2 209.3 211.7 213.4 213.3 211.3 213.4 207.2 213.4 211.8
Nebraska . 212.6 212.6 212.7 212.9 212.6 212.6 212.7 212.7 2125 212.7 212.7 217.4 219.2 212.7 212.7 210.1 227.0 212.7
Nevada 208.4 207.7 204.3 204.3 211.9 204.1 204.1 204.1 204.1 204.1 212.3 204.1 204.1 204.1 204.1 204.3 204.1 204.1
New Hampshire ....  227.2 227.4 225.9 225.8 226.9 227.4 227.2 227.4 226.1 226.6 226.4 226.9 225.4 227.4 227.4 217.7 215.5 2235
New Jersey 227.2 226.1 227.1 227.3 224.8 225.0 226.7 226.9 227.4 226.1 227.2 226.9 227.1 227.3 227.0 227.3 227.2 227.1
New Mexico 209.8 209.7 209.8 209.6 209.7 209.7 209.7 209.7 209.7 208.1 205.7 205.8 206.3 206.5 206.6 206.6 207.1 206.3
New York .... .. 2189 217.3 215.3 215.2 215.1 216.4 213.3 216.1 214.6 215.5 214.0 215.4 218.0 218.8 214.8 216.0 214.1 213.7
North Carolina ...... 204.9 204.8 204.8 204.9 204.8 205.0 204.8 204.9 204.8 204.9 206.7 206.1 206.2 205.9 206.0 206.4 206.0 205.6
North Dakota ........ 218.5 218.6 218.6 218.6 218.7 218.6 218.6 218.7 218.8 218.8 217.6 217.6 216.8 216.5 216.4 215.7 216.9 216.4
(@] [{c RV 203.8 203.8 203.6 203.5 203.7 203.9 203.6 203.8 204.3 203.9 204.2 204.4 205.5 204.2 204.5 204.4 203.4 204.1
Oklahoma 205.7 201.9 202.7 201.4 201.5 205.7 202.6 204.8 212.3 203.0 206.2 205.9 207.0 205.9 206.9 205.9 205.9 212.7
Oregon .. 205.6 208.4 209.2 207.5 205.7 205.1 207.2 204.7 204.7 204.6 204.1 204.1 204.1 214.2 213.6 204.1 204.1 204.1
Pennsylvania ........ 221.2 222.8 219.8 219.8 220.6 219.3 218.9 218.1 218.7 218.8 219.0 218.2 219.7 218.6 220.1 220.4 220.3 221.7
Rhode Island .. 223.9 227.4 227.4 224.2 226.7 227.1 225.8 227.4 227.4 227.4 227.3 227.4 227.4 227.2 227.4 227.4 227.4 227.2
South Carolina ......  204.8 204.5 204.8 204.8 204.8 205.2 204.8 204.8 204.8 204.8 204.9 205.1 205.3 207.0 207.0 209.5 206.8 204.8
South Dakota ........ 212.0 212.3 211.7 209.1 205.9 209.9 208.3 211.9 213.2 212.9 211.6 212.8 212.8 212.7 209.9 212.2 208.9 212.7
Tennessee 204.5 204.6 204.1 204.6 204.2 204.2 203.7 204.0 204.4 204.8 205.4 206.3 204.6 205.1 205.0 205.5 204.8 204.9
Texas .... 213.7 209.8 215.3 216.3 227.4 207.5 205.4 204.3 204.5 206.8 206.8 207.1 211.0 213.3 227.0 - 213.0 205.9
Utah ...... 204.1 204.1 204.1 204.1 204.1 204.1 204.1 204.1 204.2 204.2 204.1 204.1 204.1 204.1 204.1 204.1 204.1 204.1
Vermont 227.4 227.3 227.3 224.3 227.0 210.4 226.1 227.2 227.4 227.1 227.2 227.1 227.4 227.3 227.2 227.4 227.1 227.2
Virginia 205.0 205.1 205.2 205.3 205.4 205.2 205.1 205.2 205.3 205.1 205.9 206.2 206.3 206.0 206.4 206.7 206.5 205.9
Washington . 204.3 204.6 204.4 204.4 204.5 204.2 208.5 204.8 205.2 204.8 206.8 207.5 206.9 207.6 209.2 208.1 204.4 204.4
West Virginia ........  205.0 205.2 205.9 205.6 205.7 206.8 206.1 206.5 205.3 206.3 206.2 207.0 210.2 208.3 207.0 208.4 207.1 207.4
Wisconsin ............. 205.8 203.7 205.1 204.4 205.2 205.6 205.3 203.8 205.3 205.8 211.8 205.0 204.9 204.9 204.9 204.9 204.9 205.1
Wyoming ............... 212.3 211.9 2125 212.8 212.9 212.7 212.7 212.7 212.7 212.3 212.7 212.7 212.7 212.8 212.8 213.0 212.9 212.8
U.S. Average 2 ..... 210.6 212.0 210.4 209.2 209.5 209.3 209.2 209.4 209.1 209.7 209.5 210.2 211.2 209.9 209.8 210.2 209.5 210.2

a Weighted average. The weights used are consumption values by State.

— =Not applicable.
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Source: Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels.
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Table F2. Average Carbon Dioxide Emission Factors for Coal Consumed? by Coke Plants, 1980-1997

(Pounds of Carbon Dioxide per Million Btu)

State | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
Alabama .. 2055 205.5 205.4 205.4 205.4 205.4 205.5 205.3 205.3 205.4 206.0 206.2 206.1 206.2 206.2 206.2 206.1 206.2
Alaska ... - - - - - - - - - - - - — — - _ — _
Arizona . - - - - = = = = = — — — - - — — — _
Arkansas - - - - - - - - - - - - - - - - - —
California .. 208.7 207.8 207.4 - - - - - - - - - - — - - — _
Colorado ... 212.6 212.4 2125 - - - - = = - = = - - — — — _
Connecticut .. - - - - - - - - - - - - - - - - - —
Delaware ..... - - - - - - - - - - - - — — - _ — _
Dist. of Columbia .. - - - - - = - = = - - — — _ _ _ _ _
Florida ................... - - - - - - - - - - - - - - - - - _
Georgia - - - - - - - - - - - - — — — _ — _
Hawaii - - - = = = = = — — — - - — — — _
Idaho .. - - - - - - - - - - - - - - - - —
lllinois . 205.4 205.6 205.7 205.4 204.6 205.0 204.6 204.7 204.5 205.8 206.4 206.5 206.4 206.8 206.6 206.6 206.7

205.1 204.9 205.0 204.9 205.1 205.0 204.9 204.9 204.9 205.8 206.0 206.0 206.1 206.3 206.4 206.3 206.9
204.3 205.9 205.2 205.1 204.9 204.8 204.8 204.8 205.0 206.7 206.8 206.3 206.4 206.7 206.8 206.5 206.4
Louisiana .. - - - - - - - - - - - - - - - - —
Maine - - - - - - - - - - - - — — — _ — _
Maryland ............... 205.9 206.1 205.7 205.5 205.5 205.5 205.5 205.5 205.3 205.1 206.2 205.9 - - - - - -
Massachusetts ...... - - - - - - - - - - - - - - - - - -
Michigan ...... .. 2055 205.4 205.4 205.3 205.4 205.4 205.5 205.8 205.4 205.3 206.4 206.7 207.8 207.6 205.7 206.0 206.4 206.1
Minnesota . - - - - - - - = = = = - - - — — _ _
Mississippi ... - - - - - - - - - - - - - - - - — _
Missouri ... 205.2 205.6 205.7 205.1 205.4 205.4 204.9 206.0 205.3 - - - - - - — — —
Montana - - - - - - - = - - — - _ _ _ _ _ _
Nebraska .. - - - - - - - - - - - - - - - - - —
Nevada ........ - - - - - - - - - - - - — — - _ — _
New Hampshire .... - - - - = = = = - — - - — — _ _ _ _
New Jersey ..... - - - - - - - - - - - - - - - - -
New Mexico . - - - - - - - - - - - — — - _ — _
New York ..... 205.4 205.4 205.4 205.5 205.5 205.5 205.4 205.5 205.6 206.2 206.1 206.1 206.8 206.7 206.7 206.7 206.1
North Carolina - - - - - - - - - - - - - - - - - -
North Dakota - - - - - - - - - - - - — — - _ — _
OhiO ..ccvevne .. 2054 205.3 205.3 205.3 205.2 205.3 205.2 205.1 205.1 205.1 206.6 206.4 206.4 206.0 206.4 206.6 206.6 206.4
Oklahoma . - - - - - - - - - - - - - - - - - —
Oregon ...... - - - - - - - - - - - - — — - — - _
Pennsylvania 205.7 205.6 205.5 205.6 205.6 205.7 205.6 205.6 205.5 205.4 206.2 206.2 206.1 206.2 206.2 206.2 206.3 206.5
Rhode Island .. - - - - - - - - - - - - - - - - - —
South Carolina - - - - - - - - - - - - — — - _ — _
South Dakota .. - - - - - - - = = - = = - - — — — _
Tennessee ... 210.2 207.1 205.3 205.1 205.3 205.3 205.2 205.1 204.8 204.8 207.6 207.6 206.2 - 204.8 - - -
Texas ... 209.8 212.2 212.3 212.7 212.7 212.7 212.7 - - - - - - - - — — _
Utah ... 210.8 210.6 211.3 212.4 2117 212.5 207.9 208.3 209.7 209.9 208.2 206.0 205.6 205.5 205.8 207.3 208.4 209.0
Vermon - - - - - - - - - - — - — _ _ _ _ _
Virginia ...... 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2 206.2
Washington ........... - - - - - = = = = = — — — - - - — —
West Virginia ........ 205.4 205.4 205.6 205.5 205.3 205.3 205.0 205.1 204.9 205.1 206.7 206.8 206.7 206.8 206.8 207.0 206.8 206.8
Wisconsin ... 205.3 205.3 205.4 - - - - - - - - - — — — _ — _
Wyoming - - - - — - — - - - — - - - - — — _
U.S. Average P ... 205.8 205.8 205.7 205.5 205.6 205.6 205.4 205.2 205.3 205.3 206.2 206.2 206.2 206.2 206.3 206.4 206.5 206.6
a No allowances have been made for carbon retained in non-energy coal chemical byproducts from the — =Not applicable.
coal carbonization process. Source: Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels.
Weighted average. The weights used are consumption values by State.
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Table F3. Average Carbon Dioxide Emission Factors for Coal Consumed by Other Industrial Users, 1980-1997
(Pounds of Carbon Dioxide per Million Btu)

State | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997

2055 2055 2053 2052 2055 2055 2055 2054 2054 2054 2055 2056 2057 2054 2054 2054 2054 2055
- - - - - - - - - - - - - 227.4 - - -

2092 2104 2103 2103 2100 2101 2099 2101 2094  209.6 2075 2070 2067 2069  207.2 2067  207.0  206.4
2014 2014 2014 2014 2015 2016 2037 2032 2024 2039 2053 2051 2052 2060 2063 2059 2060 2058

Alabama
Alaska
Arizona
Arkansas

California .. 205.6 205.9 206.1 206.4 205.6 204.7 205.0 204.4 204.6 204.7 204.6 204.6 204.2 204.1 204.1 204.1 204.1 204.3
Colorado ... oo 2205 212.7 212.4 212.7 212.7 212.7 212.7 212.1 212.8 212.6 212.0 212.6 225 212.7 213.1 213.0 213.1 213.2
Connecticut ........... 225.4 223.2 213.9 207.6 215.9 209.2 208.2 212.8 207.5 224.8 227.4 205.9 204.7 207.1 207.1 227.4 207.1 -

Delaware .............. 205.9 205.6 205.6 205.8 205.8 205.9 205.9 205.9 205.8 205.9 206.1 206.0 207.4 208.0 207.7 207.6 208.0 208.0

Dist. of Columbia ..  205.0 204.8 = - - - - = - - - - = - - - 227.4 =

Florida 204.2 204.8 204.8 204.9 204.8 205.0 205.0 205.0 205.2 205.2 205.4 205.2 205.1 205.2 205.1 205.4 205.3 205.2
Georgia . .. 2049 204.9 204.9 204.8 204.9 204.9 204.9 204.9 204.8 204.8 205.1 205.0 204.9 204.9 205.0 205.0 205.0 205.1
Hawaii - - 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.3
212.6 212.4 212.5 212.3 2121 211.9 2114 212.0 211.8 2124 2121 212.1 212.2 2111 2121 209.7 2111 212.7

Idaho

lllinois . 204.2 204.3 204.1 204.1 204.1 204.0 203.9 203.9 203.7 203.7 203.9 205.1 203.7 203.9 203.9 204.0 204.3 204.5
Indiana 203.7 203.9 203.8 203.7 203.8 203.7 203.7 203.7 203.7 203.8 204.2 204.4 204.5 204.2 204.1 204.3 204.1 204.4
lowa ... 205.7 205.7 204.5 204.4 204.1 203.6 203.9 203.9 204.1 204.6 205.0 206.1 208.3 208.2 208.6 207.8 204.4 208.3
Kansas 201.9 201.3 201.7 201.4 201.3 201.8 201.3 201.6 201.4 201.8 203.4 205.2 205.3 203.3 203.2 203.6 205.3 205.4
Kentucky 205.4 204.9 204.9 205.0 204.9 204.7 204.9 205.1 205.4 205.2 205.5 205.6 205.4 205.3 205.1 205.1 205.0 205.5
Louisiana .. 203.9 203.4 204.2 204.4 204.1 204.4 204.3 205.2 209.9 207.5 208.0 211.3 210.9 2115 211.3 212.3 207.7 206.9
Maine .... 206.0 205.7 205.1 205.4 205.1 207.9 206.0 206.5 207.0 205.2 207.0 204.9 204.9 204.9 204.8 205.0 205.0 204.8

Maryland ...... oo 0B, 205.9 206.0 205.9 205.8 205.8 205.5 205.8 205.6 205.9 207.8 207.8 208.4 208.7 208.2 208.6 208.3 208.0
Massachusetts 206.3 207.6 206.9 206.3 206.6 206.4 206.8 207.0 207.1 207.4 208.0 206.7 207.0 206.7 206.6 206.8 206.7 206.9
Michigan ...... 204.8 204.8 204.7 204.9 205.0 205.0 204.9 204.9 204.8 204.8 204.9 204.9 205.3 205.6 205.6 205.9 205.3 205.2
Minnesota . 211.6 210.8 212.9 213.0 211.8 208.9 208.9 209.8 210.8 210.3 211.6 2111 211.8 2121 211.7 211.2 211.2 ZiiLE
Mississippi 204.0 203.5 205.0 204.5 204.2 204.0 204.4 204.0 204.0 204.0 203.7 204.2 204.6 205.2 205.2 205.2 204.9 204.8

Missouri ... 203.6 203.3 203.3 203.2 203.5 203.5 203.6 203.8 203.7 203.3 204.1 204.1 204.5 204.6 204.2 204.4 203.9 203.7
Montana 211.2 210.3 209.7 209.7 210.5 212.6 213.4 213.1 211.8 211.6 211.7 211.6 2114 2121 212.8 213.4 213.4 212.9
Nebraska .. 2123 212.7 212.8 212.7 2131 2131 213.2 213.2 2131 2129 2133 213.3 213.1 213.2 2129 213.2 210.9 2111
Nevada .. 2045 204.1 204.1 204.1 204.1 204.1 204.1 204.1 204.1 206.7 204.1 204.1 204.1 204.1 204.1 208.2 208.3 204.8
New Hampshire ....  207.0 217.3 214.2 206.7 206.9 2195 218.6 218.8 218.6 207.0 216.2 206.8 207.1 204.8 227.4 227.4

218.3 224.6 213.8 212.9 2134 2175 210.8 210.0 209.1 207.9 207.9 207.7 207.3 208.0 210.3 227.3 227.4 227.4
212.0 212.7 212.3 212.7 212.7 212.6 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7
New York ..... 206.9 206.7 207.0 207.1 206.8 206.9 206.9 207.1 207.4 206.9 206.9 206.9 207.0 206.8 207.0 207.2 207.3 207.2
North Carolina - 204.8 204.8 204.8 204.8 204.8 204.8 204.8 204.8 205.7 205.4 205.7 205.4 205.6 205.5 205.4 205.4
North Dakota ........ 218.8 218.7 218.7 218.7 218.5 218.6 218.5 218.4 218.5 218.5 218.3 218.3 218.3 218.4 218.2 218.4 218.5 218.5
Ohio ... .. 2040 203.9 204.0 203.9 204.1 204.3 204.3 204.2 204.4 204.3 204.6 204.7 204.5 204.8 204.9 204.5 204.7 204.5

New Jersey
New Mexico .

Oklahoma . 202.2 201.9 201.8 203.3 201.9 202.4 202.5 202.2 203.1 205.7 207.8 207.5 207.5 207.5 209.1 207.8 208.1 208.0
Oregon ...... 212.7 211.3 211.9 212.0 210.0 211.8 211.9 211.7 212.7 2122 212.7 212.7 2115 212.8 210.4 213.0 212.5 2125
Pennsylvania 207.9 206.9 207.0 207.0 206.8 207.3 207.4 207.1 208.8 208.8 207.8 208.4 208.5 206.4 206.9 207.1 207.0 207.3
Rhode Island ........ 210.0 210.3 - 204.8 204.8 205.7 206.9 219.6 204.8 204.8 227.4 - - 227.4 - - - -

South Carolina ...... 205.0 205.0 205.0 205.0 204.9 205.0 205.1 205.1 205.1 205.0 205.3 205.3 205.3 205.3 205.5 205.4 205.4 205.5
South Dakota ........ 2105 210.7 209.6 212.7 212.7 212.7 212.6 212.7 212.7 212.7 212.7 212.6 212.7 212.7 212.7 212.7 212.7 212.6
Tennessee ... 204.8 204.9 204.7 204.3 204.8 204.7 204.6 204.7 204.7 204.8 205.2 205.2 205.5 205.4 205.2 205.3 205.3 205.1
Texas .... 212.3 212.9 212.9 212.9 213.0 213.1 213.0 213.2 213.3 213.2 212.5 212.1 212.3 2121 2121 212.5 212.0 212.0

Utah ... 205.2 205.3 204.8 205.0 205.1 205.6 206.0 206.2 204.9 204.6 204.2 204.1 204.1 204.6 206.1 206.0 204.1 204.7
Vermont .... 207.8 207.0 220.3 223.8 226.7 216.3 227.4 226.6 223.8 2185 226.3 206.2 212.2 205.7 - - - -
Virginia .....cooeeeeeene 205.1 205.0 205.0 205.1 205.1 205.1 205.1 205.1 205.1 205.1 205.9 205.9 206.2 205.9 206.0 206.0 205.9 205.9

Washington .. 206.3 207.1 207.1 207.6 205.6 206.1 208.7 209.7 208.9 208.7 207.9 206.6 205.8 205.5 206.1 206.4 206.3 205.3

West Virginia 205.4 205.3 205.3 205.1 205.1 205.5 205.8 205.6 205.4 205.4 206.4 206.5 206.6 206.5 206.8 206.9 207.0 207.1

Wisconsin ... 205.5 204.9 204.9 205.0 204.6 205.0 205.4 205.6 206.3 206.0 206.1 205.9 206.1 206.5 206.0 205.9 206.2 209.7

Wyoming 212.0 212.2 2125 212.7 212.7 212.7 212.7 212.6 212.4 212.1 212.2 212.3 2125 212.6 212.6 2125 212.7 212.7

U.S. Average @ ..... 205.9 205.9 206.0 205.9 206.2 206.4 206.5 206.4 206.4 206.6 206.8 206.9 207.1 207.0 207.2 207.2 207.0 207.2
a \Weighted average. The weights used are consumption values by State. Source: Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels.

— =Not applicable.

Energy Information Administration
512 State Energy Data Report 1997



Table F4. Average Carbon Dioxide Emission Factors for Coal Consumed by Electric Utilities, 1980-1997
(Pounds of Carbon Dioxide per Million Btu)

State | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997

Alabama 205.0 204.8 204.9 205.0 205.0 204.9 205.0 204.9 204.9 204.9 205.1 205.3 205.3 205.3 205.3 205.8 205.8 206.2
Alaska ... 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 - 214.0 214.0 -

Arizona . 208.0 208.1 208.0 207.9 207.9 207.8 207.9 208.0 207.8 207.9 207.7 207.7 207.7 207.5 207.5 207.6 207.6 207.5
Arkansas .. 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 211.0 212.7 212.7 212.7 212.7 212.7 212.7 212.7
California . - - - - - - - - - - - - - - - - - -

Colorado .. 2115 209.5 209.7 211.0 2121 212.0 211.9 211.9 210.3 210.3 209.9 209.8 209.8 209.9 209.7 209.8 210.1 209.9
Connecticut . - - - - 204.8 204.8 204.8 204.8 204.8 204.9 204.8 204.8 204.9 205.0 205.0 204.8 204.8 205.2
Delaware .. 206.0 206.1 206.2 206.4 206.5 206.5 206.1 206.8 206.6 206.7 206.7 206.8 206.9 206.9 207.1 207.3 207.3 206.9
Dist. of Columbia .. - - - - - - - - - - - - - - - - - -

Florida 204.0 204.1 204.0 204.5 204.4 204.3 204.3 204.4 204.6 204.5 204.5 204.4 204.4 204.5 204.6 204.5 204.6 204.8
Georgia . 204.3 204.4 204.4 204.4 204.7 204.7 204.7 204.7 204.8 204.8 205.2 205.2 204.8 205.3 206.2 206.6 206.6 206.4
Hawaii - - - - - - - - - - - - - - - - - -

Idaho . - - - - - - - - - - - - - - - - - -

lllinois 207.1 207.1 206.5 206.6 205.9 206.6 206.6 206.1 206.3 205.8 205.6 205.9 206.2 206.9 207.3 207.8 207.9 208.0
Indiana .. 204.0 204.2 204.2 204.2 204.3 204.6 204.7 204.5 204.6 205.0 205.4 205.6 205.6 205.8 206.0 206.5 206.5 206.3
lowa .. 207.2 208.2 210.3 210.3 210.8 210.2 210.1 210.4 209.9 210.5 210.7 210.8 211.1 211.9 2115 211.9 211.9 2119
Kansas .. 209.2 209.7 210.8 210.9 210.6 210.5 210.7 210.6 210.7 210.8 210.7 210.6 210.9 211.9 211.4 211.5 2111 211.4
Kentucky .. 204.0 204.0 204.0 204.0 204.0 203.9 204.1 204.0 204.1 204.0 204.1 204.3 204.1 204.3 204.3 204.3 204.5 204.6
Louisiana . 212.7 212.7 212.7 212.6 212.7 212.7 212.9 212.7 212.7 212.7 212.7 212.8 212.9 212.9 212.9 212.9 212.9 2129
Maine ....... - - - - - - - - - - - - - - - - - -

Maryland ..... .. 206.6 206.7 206.9 207.2 206.9 206.9 207.0 207.1 207.0 207.0 207.2 207.2 207.0 206.8 207.0 207.0 207.0 207.0
Massachusetts ...... 206.4 206.5 206.4 206.5 206.3 206.4 206.5 206.5 206.7 206.4 206.5 206.7 206.8 206.8 206.7 206.6 206.6 206.4
Michigan 206.0 206.6 206.4 207.1 207.1 207.0 207.3 207.8 207.9 208.5 208.7 208.9 208.9 209.1 209.0 209.4 209.8 209.6
Minnesota 212.9 213.0 212.9 213.0 213.3 213.0 212.9 212.9 213.0 213.0 213.0 213.0 213.0 213.0 213.0 213.0 213.0 213.0
Mississippi 204.7 204.8 204.7 204.9 205.0 205.2 204.9 204.9 204.6 204.2 204.2 204.5 204.5 204.8 206.9 206.9 207.3 208.9
Missouri 204.5 204.6 204.4 204.2 204.3 204.4 204.4 204.7 205.4 205.5 205.7 206.2 206.2 208.4 208.7 210.6 2111 2115
Montana 213.9 213.8 213.8 214.0 213.7 213.6 213.6 213.6 213.5 213.6 2135 2135 213.5 213.6 2135 213.6 213.5 2135
Nebraska . 211.7 212.2 212.4 212.6 212.2 212.4 212.4 212.6 212.6 212.6 212.7 212.7 212.7 212.7 212.6 212.7 212.7 212.7
Nevada .. 208.2 207.9 208.1 207.8 207.8 206.3 207.6 207.8 208.2 207.9 207.7 208.0 208.4 208.4 208.4 208.1 207.7 207.6
New Hampshire ....  206.9 207.1 207.1 207.1 207.1 206.8 206.8 207.0 206.9 206.7 206.7 206.2 206.3 206.3 206.1 206.1 206.2 206.2
New Jersey 206.6 206.6 206.7 206.8 206.9 206.9 206.9 206.9 206.8 206.7 206.7 206.7 206.6 206.7 206.5 206.4 206.7 206.6
New Mexico 205.7 205.7 205.7 205.7 205.7 205.7 205.7 205.7 205.7 205.7 205.9 205.7 205.7 205.7 205.7 205.7 205.7 205.7
New York .... .. 205.7 205.8 205.8 205.8 206.0 206.1 206.1 206.2 206.0 206.1 206.3 206.2 206.1 206.0 206.0 206.3 206.2 206.4
North Carolina ...... 205.6 205.6 205.8 206.0 205.8 205.8 205.8 205.8 205.8 205.7 205.8 205.8 205.8 205.8 205.8 205.8 205.7 205.7
North Dakota ........ 218.8 213.8 218.8 218.8 218.8 218.8 218.8 218.8 218.8 218.8 214.9 218.8 218.8 218.8 218.8 218.8 218.7 218.7
Ohio ... 204.4 204.3 204.5 204.3 204.3 204.3 204.4 204.4 204.5 204.5 204.5 204.4 204.4 204.5 204.6 205.0 205.0 205.0
Oklahoma 210.5 2125 212.7 212.7 212.7 212.7 2125 212.1 212.2 212.2 212.1 212.4 212.6 212.7 212.6 212.6 212.7 212.7
Oregon ..o 2127 212.7 212.7 212.7 212.7 212.7 - 212.7 212.7 212.7 212.7 212.7 212.9 212.4 212.2 212.7 212.7 212.7
Pennsylvania ........ 206.1 206.0 206.1 206.0 205.9 205.9 205.8 206.0 206.1 206.1 206.2 206.2 206.2 206.0 206.0 206.2 206.2 206.2
Rhode Island .. - - - - - - - - - - - - - - - - - -

South Carolina ......  204.9 204.9 205.0 205.0 204.9 204.9 205.0 205.0 205.0 205.0 205.0 205.0 205.0 205.0 205.0 205.0 205.0 205.0
South Dakota ........ 218.1 218.1 218.0 218.8 218.4 218.8 218.8 218.8 218.3 218.8 218.7 218.8 218.8 218.8 218.8 216.9 213.4 2134
Tennessee 204.0 204.0 204.0 204.0 204.2 204.2 204.0 204.1 204.1 204.2 204.1 204.0 204.0 204.3 204.1 204.0 204.2 204.7
Texas .... 213.0 212.9 212.8 212.9 212.9 212.9 212.9 212.9 213.1 212.9 212.9 212.9 212.9 212.9 213.1 212.8 212.9 213.0
Utah ...... 204.1 204.1 204.1 204.1 204.1 204.1 204.5 204.3 204.2 204.3 204.3 204.3 204.3 204.3 204.3 204.2 204.3 204.4
Vermont 205.7 205.7 205.7 205.7 205.7 205.7 205.7 - - - - - - - - - - -

Virginia 205.9 205.7 205.8 206.0 205.7 205.8 206.0 206.0 206.1 205.9 206.0 206.0 206.0 205.9 205.9 205.9 206.0 206.1
Washington . 208.7 208.7 208.7 208.7 208.7 208.7 208.7 208.8 209.0 209.2 209.0 208.7 209.3 209.4 209.2 209.2 208.8 209.1
West Virginia ........ 206.9 206.9 207.0 207.0 207.0 207.0 207.1 207.1 207.2 207.0 206.9 207.1 207.0 207.1 207.1 207.1 207.0 207.0
Wisconsin ............. 207.0 208.0 207.7 207.8 207.8 208.6 209.3 209.2 209.3 209.5 209.8 209.7 209.9 210.7 210.4 210.8 211.2 210.9
Wyoming ............... 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.6 212.0 212.0 212.0 212.0 211.9 211.9 211.9 2119
U.S. Average 2 ..... 206.7 206.9 207.0 207.1 207.1 207.3 207.3 207.3 207.6 207.5 207.6 207.7 207.7 207.8 207.9 208.1 208.1 208.2

a Weighted average. The weights used are consumption values by State. Source: Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels.
— =Not applicable.
Energy Information Administration
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Table F5. Average Carbon Dioxide Emission Factors for Total Coal Consumed, 1980-1997
(Pounds of Carbon Dioxide per Million Btu)

State | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
Alabama 205.1 205.0 205.0 205.0 205.1 205.0 205.1 205.0 205.0 205.0 205.3 205.4 205.4 205.4 205.4 205.9 205.8 206.2
Alaska 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 2141 214.0 214.0 214.0
Arizona 208.1 208.2 208.2 208.2 208.1 208.1 208.2 208.1 207.9 207.9 207.7 207.7 207.6 207.4 207.5 207.6 207.5 207.4
Arkansas 210.7 211.9 212.0 2121 2121 2123 212.4 212.4 209.5 2124 2125 212.5 2125 2125 2125 212.5 212.5 2125
California .. 207.5 206.8 206.8 206.4 205.6 204.7 205.0 204.4 204.6 204.7 204.6 204.6 204.1 204.1 204.1 204.1 204.1 204.3
Colorado ... oo 2T 209.9 210.0 2111 2121 212.0 212.0 211.9 210.4 210.4 210.0 210.0 209.9 210.0 209.9 210.0 210.1 210.1
Connecticut ........... 226.1 225.6 225.6 221.8 221.4 205.7 205.8 205.5 205.2 205.2 205.1 205.1 205.2 205.5 205.3 205.0 204.9 205.3
Delaware .............. 206.0 206.1 206.2 206.4 206.5 206.4 206.5 206.7 206.6 206.7 206.6 206.7 207.0 206.9 207.1 207.3 207.3 207.0
Dist. of Columbia ..  205.4 204.9 205.0 205.1 205.3 204.9 205.2 205.1 205.3 205.4 206.4 205.5 206.3 206.4 206.5 207.8 207.2 207.2
Florida 204.0 204.1 204.0 204.5 204.4 204.3 204.3 204.4 204.6 2045 204.5 204.5 204.5 204.5 204.6 204.6 204.6 204.8
Georgia . 204.3 204.4 204.4 204.5 204.7 204.7 204.7 204.8 204.8 204.8 205.2 205.2 204.8 205.3 206.1 206.1 206.5 206.3
Hawaii - - 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.4 204.3
Idaho 210.7 211.2 2115 210.9 210.6 2111 210.7 211.6 210.6 211.2 2111 2111 211.3 210.5 211.4 209.3 210.7 211.8
lllinois . 206.7 206.8 206.2 206.3 205.7 206.2 206.2 205.7 205.8 205.4 205.4 205.8 205.9 206.5 206.9 207.3 207.4 207.6
Indiana 204.3 204.4 204.3 204.3 204.4 204.6 204.7 204.5 204.6 204.8 205.4 205.5 205.5 205.7 205.9 206.3 206.3 206.2
lowa ... 207.0 207.8 209.4 209.4 209.8 209.2 209.1 209.3 209.0 209.4 209.7 209.9 210.7 211.3 211.0 211.2 2111 2111
Kansas 209.0 209.3 210.4 210.6 210.4 210.2 210.5 210.4 210.5 210.6 210.6 210.5 210.8 211.8 211.3 211.4 211.0 211.3
Kentucky 204.1 204.1 204.1 204.1 204.1 204.0 204.2 204.1 204.2 204.2 204.3 204.4 204.2 204.4 204.4 204.5 204.6 204.7
Louisiana .. 2121 210.3 211.7 2121 2121 2122 212.6 212.3 212.6 2124 212.4 212.7 212.8 212.8 212.8 212.9 212.8 212.9
Maine .... 207.9 211.0 207.1 207.1 207.4 208.8 206.7 207.6 207.6 206.0 207.8 205.6 205.3 205.3 205.1 205.2 205.3 205.2
Maryland ...... 206.3 206.5 206.5 206.7 206.5 206.5 206.6 206.7 206.7 206.7 207.1 207.1 207.1 207.0 207.1 207.2 207.1 207.0
Massachusetts 207.6 208.2 206.8 206.9 206.7 206.8 206.8 206.8 206.8 206.6 206.6 206.8 206.9 206.9 206.8 206.6 206.7 206.5
Michigan ...... 205.7 206.2 206.1 206.6 206.6 206.6 206.8 207.4 207.4 208.0 208.2 208.5 208.5 208.7 208.5 208.8 209.2 209.1
Minnesota . 212.7 212.8 212.8 212.9 213.1 212.6 225 212.7 212.9 212.8 212.9 212.9 212.9 212.9 212.8 212.9 212.9 212.9
Mississippi 204.7 204.8 204.7 204.9 204.9 205.1 204.8 204.8 204.5 204.2 204.2 204.4 204.5 204.8 206.7 206.7 207.2 208.8
Missouri ... 204.5 204.5 204.4 204.1 204.2 204.4 204.4 204.7 205.3 205.4 205.6 206.0 206.1 208.1 208.5 210.3 210.7 211.1
Montana 213.7 213.5 213.4 213.7 2135 2135 213.6 213.6 2135 2135 213.5 213.5 2135 2135 2135 213.5 213.5 2135
Nebraska .. 211.7 212.2 212.5 212.6 2122 212.4 212.4 212.6 212.6 212.6 212.7 212.7 212.7 212.7 212.6 212.7 212.7 212.6
Nevada .. 208.1 207.7 208.0 207.7 207.7 206.2 207.6 207.7 208.1 207.9 207.6 207.9 208.3 208.3 208.3 208.1 207.7 207.6
New Hampshire ....  207.0 207.3 207.6 207.3 207.3 207.2 207.1 207.2 207.1 206.9 207.1 206.5 206.5 206.3 206.2 206.2 206.2 206.3
New Jersey 207.1 207.3 207.6 207.7 207.6 208.2 207.6 207.3 207.1 206.9 206.9 206.9 206.8 206.8 206.7 206.5 206.8 206.7
New Mexico . 205.7 205.8 205.8 205.8 205.8 205.8 205.8 205.7 205.7 205.7 205.7 205.7 205.7 205.7 205.8 205.8 205.8 205.8
New York ..... 206.3 206.3 206.5 206.4 206.5 206.6 206.5 206.5 206.4 206.4 206.5 206.5 206.5 206.5 206.4 206.6 206.6 206.6
North Carolina 205.6 205.6 205.7 205.9 205.7 205.7 205.7 205.6 205.6 205.6 205.8 205.8 205.8 205.7 205.8 205.7 205.7 205.7
North Dakota .. 218.8 214.1 218.8 218.8 218.7 218.7 218.7 218.7 218.7 218.7 218.6 218.6 218.6 218.7 218.6 218.7 218.7 218.7
Ohio ... 204.5 204.4 204.5 204.4 204.3 204.4 204.5 204.4 204.6 204.5 204.7 204.6 204.6 204.6 204.8 205.0 205.0 205.0
Oklahoma . 210.0 2115 211.9 212.2 212.0 211.9 211.8 2115 211.8 211.9 211.9 212.1 212.3 212.3 2125 212.2 212.4 2125
Oregon ...... 212.5 212.4 212.5 208.3 211.9 212.4 211.9 212.3 212.6 2124 212.7 212.7 212.8 2124 2121 212.8 212.7 212.7
Pennsylvania 206.4 206.4 206.5 206.3 206.3 206.2 206.2 206.3 206.5 206.5 206.6 206.7 206.7 206.4 206.4 206.6 206.5 206.7
Rhode Island ........ 217.2 222.8 227.4 223.0 223.7 217.9 210.1 226.6 205.3 207.5 227.3 227.4 227.4 227.3 227.4 227.4 227.4 227.2
South Carolina ...... 204.9 204.9 205.0 205.0 204.9 205.0 205.0 205.0 205.0 205.0 205.0 205.0 205.0 205.1 205.1 205.1 205.0 205.0
South Dakota ........ 217.6 217.3 216.6 218.0 218.0 217.8 217.7 217.1 217.7 217.9 218.0 217.9 217.9 217.7 2175 216.1 213.3 213.3
Tennessee ... 204.1 204.1 204.1 204.1 204.3 204.3 204.1 204.2 204.2 204.3 204.3 204.2 204.2 204.5 204.3 204.2 204.3 204.7
Texas .... 212.8 212.9 212.8 212.9 212.9 212.9 212.9 212.9 213.1 212.9 212.9 212.9 212.9 212.9 213.0 212.8 212.9 212.9
Utah ... 205.7 205.7 205.2 205.3 205.6 205.6 204.9 204.3 204.8 204.8 204.6 204.4 204.4 204.4 204.5 204.5 204.6 204.8
Vermont .... 216.0 218.3 213.1 208.4 212.7 209.2 216.6 227.1 226.3 222.7 227.1 215.2 216.8 226.9 227.2 227.4 227.1 227.2
Virginia .....cooeeeeeene 205.7 205.5 205.5 205.8 205.5 205.6 205.7 205.8 205.8 205.7 206.0 206.0 206.1 205.9 205.9 206.0 206.0 206.1
Washington .. 208.3 208.4 208.3 208.4 208.3 208.3 208.7 208.8 208.9 209.1 208.9 208.6 209.1 209.3 209.1 209.0 208.7 208.9
West Virginia 206.6 206.6 206.8 206.8 206.8 206.8 206.9 206.9 206.9 206.7 206.9 207.0 207.0 207.0 207.1 207.0 207.0 207.0
Wisconsin ... 206.8 207.5 207.2 207.4 207.4 208.1 208.8 208.8 208.9 209.1 209.4 209.3 209.5 210.3 209.9 210.3 210.8 210.8
Wyoming 212.6 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.6 212.0 212.1 212.1 2121 212.0 212.0 212.0 212.0
U.S. Average @ ..... 206.5 206.7 206.9 207.0 207.0 207.1 207.1 207.2 207.3 207.3 207.4 207.5 207.6 207.7 207.8 207.9 208.0 208.0

a Weighted average. The weights used are consumption values by sector and State.

— =Not applicable.
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Source: Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels.
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